The discovery of general anesthetics had a tremendous impact on development of surgery and medicine in general, during the last century. Despite the widespread use of general anesthetics, the mechanisms by which they produce their effects in the central nervous system are still poorly understood. Over the past decade, several new findings have contributed significantly to a better understanding of general anesthetic mechanisms. The current review summarizes recent data on different anesthetic neuronal targets that might be involved in the mechanism of action of general anesthetics, giving special attention to the importance of binding pockets for anesthetics within transmembrane receptors and cellular signaling leading to morphological changes of neuronal cells. Several lines of evidence suggest that disruption in brain network connectivity is important for anaesthesia-induced loss of consciousness and this is discussed in relation to morphological changes.
lipid theory cannot be explained in reference to the cut-off phenomenon of anesthetics [7] .
Under these circumstances alcohols with a carbon backbone exceeding 12 carbon atoms have increased solubility in lipids [8] , however no longer have increased anesthetic potency [7] . The cut-off phenomenon has also been described for inhalation anesthetics [9] . This implicates a limited 3-dimensional space where an anesthetic could fit, suggesting proteins to be the main target of anesthetics. In and benzodiazepines [18] .
NMDA receptors are a target for xenon Recently, a common binding site for 
Propofol-dependent actin rearrangement
involves tyrosine kinase and is dependent on calcium. Isoflurane also interact with actin and rhoA, however in this study isoflurane caused impaired organization of actin stress fibers [49] . Relocalization of the cytoskeleton allows neurons to change their 3-dimensional shape, and also their interaction points with other cells, both glial and neuronal neighbors [50] .
In cultured cells, propofol caused reversible neurite retraction after GABA A receptordependent activation [51] . The neurite leave a thin trailing remnant, used to guide the neurite re-extension once propofol is washed out from the cultures [51] . The narrowing of neurite causes the vesicles to move toward the cell center, as they do not fit inside the neurite any longer [52] . Retraction has also been shown for the volatile isoflurane, nitric oxide, and ketamine [53] . Neurite retraction has also been observed in hibernating animals, indicating that such a reversible process is not only seen during pharmacological manipulation of the brain [54] . If actin remodeling is inhibited, or myosin ATPase blocked, no retraction is observed after propofol treatment. Isoflurane inhibits the actin reorganization in dendritic spines [55] , but in the same study intravenous anesthetics do not inhibit dendritic actin, suggesting different mechanisms of volatiles and intravenous drugs. However, these studies point out the cytoskeleton as another cogwheel in the anesthetic machinery.
Brain
It is now widely accepted that general anesthetics act at multiple anatomic sites in the nervous system. They cause amnesia and hypnosis by acting on brain neurons, and immobility by depressing spinal neurons [56, 57] .
General anesthetics strengthen synaptic inhibition, or reduce synaptic excitation, in several regions of the brain [58, 59] .
Positron-emission tomography (PET) and electroencephalography (EEG) studies have
shown that most anesthetics significantly decrease global cerebral blood flow [60, 61] and glucose metabolism [62] . It seems likely that anesthetic effects in the brain are mediated by different neuroanatomical structures. Several studies have identified both cortical [63] as well as subcortical [64, 65] structures as target sites of anesthesia-induced loss of consciousness.
Propofol decreases regional activity in the medial thalamus, cuneus, and posterior cingulate and orbitofrontal cortices in humans [60] . The amygdala, part of the brain which play a role in memory, emotional, and autonomic functions, is also important for a anestheticinduced amnesia [66] . Animal studies suggest that commonly used general anesthetics are damaging to developing neurons and cause significant neuronal deletion in vulnerable brain regions [67] . Several studies suggest an association between early exposure to anesthesia and long-term cognitive impairment [68] [69] [70] . Anesthetics like ketamine increase global metabolism in brain [71] and produce unconsciousness without depressing the cortex or thalamus [72, 73] . This shows that depression of neuronal activity in the thalamocortical system is not necessarily the only mechanism for general anesthetic evoked unconsciousness.
Studies show that general anesthetics may disrupt cortical integration and cause disruption of the corticothalamic connectivity [74, 75] . Functional magnetic resonance (fMRI)
imaging demonstrates propofol-induced unconsciousness may be linked to breakdown of the brain's temporal architecture, which is important for conscious perception [76] .
EEG and fMRI analysis suggest significant reduction in the number of network connections during propofol anesthesia [77] and sedation [78] , as well as during sevoflurane anesthesia [79] . These findings firing and thereby unconsciousness [86] .
Summarized EEG studies of anesthetic effects
showed that general anesthetics cause increase in low frequencies, with higher amplitude and an increase in activity of anterior cortex relative to posterior cortex [85] . Propofol induces alpha rhythm (10-13 Hz), which is well correlated with the anesthetic-induced loss of consciousness [87] . The idea that thalamus becomes relatively 
Kelz and colleagues demonstrated that hysteresis or neural inertia is attributed to tendency of the brain to resist state (or phase)
transitions between conscious and anestheticinduced unconscious states [89] . Recent data demonstrate that the paths through which anesthetic-induced unconsciousness arises and dissipates are not identical [89, 90] . The hypothalamic neuropeptide orexin-A, involved in the control of sleep and wakefulness, also is linked to emergence from general anesthesia [90, 91] , but the exact mechanisms are unknown. Recently, it has been proposed that general anesthesia is, in fact, a reversible drug-induced coma [92] . The patterns of EEG activity, observed in comatose patients, are frequently similar to activity seen in patients under general anesthesia [93] .
In short, the studies suggest that most 
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